Antiamyloid strategies for the treatment of Alzheimer's disease.
Although the specific causes of Alzheimer's disease have not yet been determined, considerable circumstantial evidence implicates beta-amyloid, an insoluble polypeptide made up of 39 to 42 amino acids, in the continuing destruction of brain cells that results in the progressive deterioration of the patient's mental ability. The toxic actions of beta-amyloid appear to be due to free radicals generated by a portion of the beta-amyloid molecule. These free radicals damage various parts of the neuron and lead to increased intracellular calcium which is also toxic. beta-Amyloid is formed by the aberrant processing of a much larger precursor protein that is made when cells are damaged. The normal processing of this precursor protein not only prevents the formation of beta-amyloid, but produces a soluble protein that regulates the entry of calcium into neurons and has cytoprotective actions. Interventions to prevent the destruction of neurons and the disruption of brain function by beta-amyloid include the administration of antioxidants and free radical scavengers to reduce further neural damage from deposits of beta-amyloid, the activation of various growth factors to repair damaged cells and restore their functions, and the stimulation of the normal processing of the precursor protein not only to aid in neural repair but more importantly to prevent the formation of additional beta-amyloid.